
us EPA RECORDS CENTER REGION 5 

406666 

THE FORMER CRAWFORD STATION MANUFACTURED GAS PLANT 
PROPERTY O 

CHICAGO, ILLINOIS 

SITE INVESTIGATION REPORT 

Prepared for 

THE PEOPLES GAS 
LIGHT and COKE COMPANY 

JuiM 2002 

PROJECT NO. 25958 

Burns & McDonnell 
2601 West 22"'Street 

Oak Brook, Illinois 60523 



Table of Contents 

Executive Summary ES-1 

1.0 Site Characterization 1 
1.1 Site Description 1 
1.2 Site History 1 
1.3 Previous Investigations 2 
1.4 Site Physiograptiy and Site Topography 2 
1.5 Regional Geological Infornnation 3 
1.6 Hydrogeology - ^ j ^ 3 
1.7 Meteorology ^ , ^ f l H 4 

2.0 Site Specific Sampling Plan 
2.1 
2.2 

2.3 

2.4 

Soil Probe Sampling Procedures 
Surface Soil Investigation 
2.2.1 Surface Soil Sample Local 
2.2.2 ChemicalAaalyses 
2.2.3 PhysicalT^in-
Subsurface"Soil InVesti 
2.3.1 Subsurface Sci 
2.3.2 l^heni^cai Analyj 
2.3.3 IR'hysical Testing 
Groundwater In-sstigation 
2.4.1 ||[|iel^|tea|gi^m§pi 
2.4.2 
2.4.3 

IPPI-
ndwj 

roWQwapiSampling Procedures 9 
Chemical Analyses 9 

3.0 Field Obs^at lons 10 
3.1 Site Geology 10 

3.1.1 Fill Unit 10 
3.1.2 Brown/Gray Silty Clay Unit 10 
3.1.3 Gray Silty Clay Unit 10 

3.2 Site Hydrogeology 11 
3.3 Areas of Impact 11 
3.4 Soil and Groundwater Analytical Results 12 

3.4.1 Surface Soil Analytical Results 12 
3.4.1.1 Surface Soil TCL VOC 12 
3.4.1.2 Surface Soil TCL SVOC 12 
3.4.1.3 Surface Soil Priority Pollutant Metals and Total Cyanide 13 
3.4.1.4 Additional Parameters for Surface Soil 13 
3.4.1.5 Surface Soil Physical Data Results 13 

3.4.2 Subsurface Soil Analytical Results 13 
3.4.2.1 Subsurface Soil TCL VOC 13 
3.4.2.2 Subsurface Soil TCL SVOC 14 
3.4.2.3 Subsurface Soil Priority Pollutant Metals and 

Total Cyanide 14 
3.4.2.4 Additional Parameters for Subsurface Soil 14 
3.4.2.5 Surface Soil Physical Data Results 15 

3.4.3 Groundwater Analytical Results 15 

Crawford Station - Propeity O - SI Report TOCl June 2002 



Table of Contents (Continued) 

3.4.3.1 Groundwater TCL VOCs 15 
3.4.3.2 Groundwater TCL SVOCs 15 
3.4.3.3 Groundwater Priority Pollutant Metals and Total/Amenable 

Cyanide 15 

4.0 Endangerment Assessment 17 
4.1 Current and Future Use of the Site and Surrounding Areas 17 
4.2 Recognized Environmental Conditions 17 
4.3 Identification and Evaluation of Exposure Routes 17 

4.3.1 Ingestion Exposure Route «i?, 18 
4.3.2 Inhalation Exposure Route „„,........;.. 18 
4.3.3 Soil Migration to Class II Groundwater Exposure Route 19 
4.3.4 Class II Groundwater Ingestion Exposure Route .1 19 
4.3.5 Source Area Determination 20 

20 
20 
20 
20 
21 
22 
22 

5.0 

4.4.1 
4.4.2 

4.4 Fate and Transportation of Constituents of Concern 
Potential Migration Pathvyays 
Environmental Behavior of Chemicals of Intere 
4.4.2.1 VOCs 
4.4.2.2 SVOCs 
4.4.2.3 Metals 
4.4.2.4 Cyanide 

Conclusions .•jgii..:'. "^ jP^ 23 
5.1 SuffiaMfcy of Data ^ . 23 
5.2 Reco^B§ndations .for Further Investigation 23 

6.0 Referen .24 

Tables 

Table 1 
Table 2 
Table 3 
Table 4 
Table 5 
Table 6 
Table 7 
Table 8 
Table 9 
Table 10 
Table 11 
Table 12 
Table 13 
Table 14 
Table 15 
Table 16 

Table 17 

Surface Soil Samples Collected for Chemical Analysis 
Subsurface Soil Samples Collected for Chemical Analysis 
Groundwater Elevations 
Groundwater Sample Analysis 
Soil Target Compound List Analytical Results 
Soil Priority Pollutant Metals and Total Cyanide Analytical Results 
Additional Analytical Results 
Physical Soil Results 
Groundwater Target Compound List Analytical Results 
Groundwater Priority Pollutant Metals and Cyanide Analytical Results 
Statistical Summary of Surface Soil Analytical Results 
Statistical Summary of Subsurface Soil Analytical Results 
Statistical Summary of Groundwater Analytical Results 
Soil Ingestion Exposure Route (0 to 3' Below Ground Surface) 
Soil Inhalation Exposure Route (0 to 10' Below Ground Surface) 
Soil Migration to Groundwater Exposure Route (Ground Surface to the Water 
Table) 
Class II Groundwater Ingestion Exposure Route 

Crawford Station - Piopeily O - SI Report TOC2 June 2002 



Table of Contents (Continued) 

Figures 

Rgure 1 
Figure 2 
Figure 3 
Figure 4 
Figure 5 
Figure 6 
Figure 7 

APPENDIX A 
APPENDIX B 
APPENDIX C 

Site Location Map 
Location of Former Structures 
Probe/Well Location Map 
Plan View and Geologic Cross-Section Map 
Groundwater Contour Map 
Surrounding Area Map 
Summary of Findings Map 

Appendix ^ ^ 

Sanborn Maps ^ | | ^ F 
Soil Boring Logs g p H ^ ^ 
Monitoring Well Coj^^t ionDikgrams^HJ 

Crawford Station - Property O - SI Report IOC 3 June 2002 



EXECUTIVE SUMMARY 

In conformance with the Illinois Environmental Protection Agency (Illinois EPA) Site Remediation 
Program (SRP), defined in Chapter 35 of the IlHnois Administrative Code (lAC), Part 740, The Peoples 
Gas Light and Coke Company (Peoples Gas) engaged Burns & McDonnell to perform a site investigation 
(SI) on a portion of the former Crawford Station propeity in Chicago, Illinois. This report summarizes SI 
activities and presents SI findings. 

Th© foimei Crawford Station encompassed 260-acres of land northwest of the intersection of Interstate 55 
and Pulaski Avenue, and has subsequently been subdivided and sold to various p a e ^ . SI activities, 
presented herein, were conducted on a 35.5 acre portion of the former property, refined to as Property O 
(Site). Property O consists of 35.5-acres of land stretching across t^^ffithem section of the former 
Crawford Station property with a section running north along PulaskjwenueH^KSth Place and a section 
running north from the Peoples Gas building across both 36th Strefflta|d 35th Ifflgge and is the subject of 
the investigation described in this SI Report. This SI Report speci^HS^ exclares the other portions of 
the former Crawford Station property^ Current structures on Propen\ O include a large warehouse 
building and several regulatipg and metering striictures, all located in the central area of the east-west 
portion of Property O. l^ 

In 1921, the Koppers Compain of Pittsbyrgh an^flBples Gas entered into an agreement whereby 
Koppers built and financed the Crav̂  foMStatitmrUnder the terms of the contract, the Chicago 
By-Pioduct Coke Company was fornî pTO own and operate the plant. Peoples Gas then bought the gas 
and coke manufactured a^^e plant for distribution to consumers. Peoples Gas acquired the Chicago 
By-Product Coke Comp^Tin 1938. The former Crawford Station produced coke oven, carbureted water 
and reformed natural gas. The gas manufacturing processes used resulted in the production of by­
products, predominantly coal tars. Production was temporarily halted between 1958 and 1962 and 
permanently after 1963. Dismantling of the station began in 1956 starting with portions of the coke oven 
plant. The remainder of the station, including the two 10 miUion cubic foot gas holders, were dismantled 
and the plant was retired in 1965. Peoples Gas sold 146 of the original 260 acre site to First American 
Realty Company in 1966. 

SI field activities were performed in accordance with an approved work plan. SI field activities were 
performed from May through July 2001. A total of 128 soil probes were advanced at various locations 
across the Site. Soil samples were collected from various depths within each soil probe and delivered to 
an analytical laboratory and analyzed for chemical and physical properties. Twenty-two soil probe 
locations were also converted to two-inch PVC monitoring wells, from which groundwater samples were 
collected and analyzed for constituents of concern. 

The following stratigraphic units, listed in descending order, were identified at the Site: fill, brown/gray 
silty clay unit and gray silty clay unit. Fill materials consisted primarily of sand with smaller amounts of 
silt, clay, gravel, brick, cinders, and wood. Underiying the fill is up to 14 feet of native brown/gray silty 
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clay. The brown/gray unit ranges ftom silty clay with trace sand and gravel to a silty clay with some 
sand. The brown/gray unit also contains some small fractures. Underlying the brown/gray unit is a 
native, gray silty clay unit, presumably the Carmi Member of the Equality Fonnation. This unit ranges 
ftom a silty clay to clay with a trace of sand and fine gravel. 

During SI field activities, odors, staining and various amounts of tar were observed in three areas of the 
Site. The first area is in the southwest section of the Site and is the largest. Tar saturated sand was 
observed begitming from 9 feet bgs to 10 feet bgs and was observed as tar in fractures, one to two feet 
below initial tar saturated sand in the brown/gray silty clay. The tar in fractures typically ends between 
15 to 16 feet bgs. The second area is in a small strip of land north of 36th Street, lasted approximately 
300 fieet south of 35th Place. Subsurface soils at SPl 11 had a small amount of sheenpn them at 14 feet 
bgs, with minor odors. The final area is in the eastem section of t[;î  property near Pulaski Avenue. The 
soils in this section only had odors; no tar was visually observed. Migration c^^dnstituents appears to be 
mainly through fractures in the brown/gray silty clay |||Bncounteiei 

Based on an Illinois EPA Tiered Approach to Con cctive Action (TfCCO) TierflB^aluation for 
industrial/commercial properties, se\ erd^constitucnts in soil sarnpKs exceede^Tier 1 levels for soil 
ingestion, soil inhalation and soil mig^fc^pHasaBgroundv. atei| and constituents in groundwater 
samples exceeded Tier I levels for irge'stion.'tn general. pGlyiuiclear aromatic hydrocarbons (PAHs) and 
arsenic were the only cottgouiiJs that exceed the screening levels for the soil ingestion exposure route, 
and benzene and naphth^ne wercjihe onK compounds that exceeded the soil inhalation exposiue route. 
Benzene, toluene, ethylbenzea^tnd xylenes (BTEX), PAHs, nitrobenzene, n-nitrosodi-n-propylamine, 
and several metals exceed tt̂ &̂SCTl migration to class 11 groundwater exposure route. Benzo(a)anthTacene, 
naphthalene and lead we^Ke only compounds exceeding the groundwater ingestion exposure route for 
Class n water. 

Based on visual observations, only one area of source material was identified at the Site. This area is in 
the southwest section of the Site, just south of Properties A and B (Figiu-e 7). Within this area of the Site, 
tar saturated soil exists from approximately 10 fieet bgs to 13 feet bgs and tar in fractures exists from 
approximately 13 feet bgs to 15 flset bgs. The tat in fractures was typically observed in the brown/gray 
silty clay layer and ended before the gray silty clay layer. A small area of surface tar was observed near 
this area, which overlays the four high pressure gas lines onsite. 

The overall objective of the SI was to determine the extent to which past activities and operations of the 
former Crawford Station and/or other onsite/offsite activities have impacted the soil and groundwater of 
the Site. The objectives of the SI were met and the nature and extent of impacted areas were defined. 
Remediation objectives will be established in the forthcoming Remediation Objectives Report (ROR). 
The ROR will present remediation objectives proposed to eliminate or prevent exposure to constituents of 
concern and tar found at the Site. 
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1.0 SITE CHARACTERIZATION 

In conformance with the Illinois Environmental Protection Agency (Illinois EPA) Site Remediation 
Program (SRP), defined in Chapter 35 of the Dlinois Administrative Code (lAC), Part 740, The Peoples 
Gas Light and Coke Company (Peoples Gas) engaged Bums & McDonnell to perform a site investigation 
(SI) on a portion of the former Crawford Station property in Chicago, Illinois. This report summarizes SI 
activities and presents SI findings. 

The former Crawford Station encompassed 260-acres of land northwest of the intersection of Interstate 55 
and Pulaski Avenue, and has subsequently been subdivided and sold to vaiious panie.'- SI activities, 
presented herein, were conducted on a 35.5 acre portion of the former property, refened to as Property O 
(Site). Property O consists of 35.5-acres of land stretching across the, southern section of the former 
Crawford Station property with a section rnnning north^ong Pulaski Avenue to 35th Place and a section 
running north from the Peoples Gas building across both 36th Street and 35th Place and is the subject of 
the investigation described in this SI Report. This SI Report specificallv e \ c l u ^ the other portions of 
the former Crawford Station BCOaertyl i t ion^qert 

[fHloP 1.1 SITEDESCRl 
Property O is located in thcî West Towns^ i pfiEnPtfi&"C3y of Chicago, Llinois in the Coimty of Cook and is 
approximately thirty-five arid a half (35.5) acres in size. Figure 1 presents the site location map. The Site 
is contained completely within tlie iomer Crawford Station property, and primarily makes up a narrow 
strip east to west across the soiĵ hem end of the former Crawford Station propeity. The Site's legal 
description is as follovv s; 

Legal Description Pending. To be included in final report. 

1.2 SITE HISTORY 
In 1921, the Koppers Company of Pittsburgh and Peoples Gas entered into an agreement whereby 
Koppers built and financed the Crawford Station property. Under the terms of the contract, the Chicago 
By-Product Coke Company was formed to own and operate the plant. Peoples Gas then bought the gas 
and coke manufactured at the plant for distribution to consumers. Peoples Gas acquired the Chicago By-
Product Coke Company in 1938. Initial facilities at the Site included 105 coke ovens (increased to 151 
coke ovens between 1948 and 1950), nine (9) water gas sets and two 10 million cubic foot water-seal gas 
holders. In the 1930's, a light oil refining plant and a liquefied petroleum gas peak shavings facility were 
added to the Crawford Station and five of the nine water gas sets were converted to produce reformed 
natural gas and later oil gas. Forty liquefied petroleum tanks were installed in 1957. The former 
Crawford Station produced coke oven, carbureted water and reformed natural gas. The gas 
manufacturing processes used at this Site resulted in the production of by-products, predominantly coal 
tars. These by-products were stored in tanks onsite and were frequently sold to other companies for direct 
use or for conversion into other products. By 1956, the Crawford Station was only used to supply gas and 
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coke when the demand was high Production was temporarily halted between 1958 and 1962 and 
permanently after 1963. Dismantling of the station began in 1956 starting with portions of the coke oven 
plant. The remainder of the station, including the two 10 million cubic foot gas holders were dismantled 
and the plant was retired in 1965. Peoples Gas sold 146 of the original 260 acre site to First American 
Realty Company in 1966. 

Based on historic site plans, notable historic feattires on the north central area of Property O included a 
blower house and the western ends of two purifiers. A former meter and pressure regulating building, a 
former gas meter house, electric switch house, and former odorant tank were located on the southeast area 
of Property O. Natural gas Unes ran parallel inside the east-west section of Propertj<^. The eastem end 
of a former compressor building was located on the northeast portion of Property O. jTwo former 10 
million cubic foot gas holders were located adjacent to the west of Proper ty O md former propane tanks 
were located adjacent to the south of Property O. The majority of the pri inarMBBictures of the former 
Crawford Station were located north and west of Prop^tfy O and were^ed a^Hduction and storage 
facilities for manufactured gas. The fiacilit^Mted p&fuction m 19^fcrhe (MJfentling of the structures 
related to the Crawford Station were Of^f^^^^n 1SBJ6 jQgure 2jresents th^Etorical layout of the 
Site. Appendix A contains th^ lg j ibo^Pa imat ^ m / ^ ^ n t s ^ o r m e r Cramord Station site for years 
1936, 1951, 1975, 1987. 1989 and|l9| 

Peoples Gas still owns 
and is cunently used as 
include a large warehou! 
central area of the east 

tely 35.5 acres of the original 260-acre facility, 
metering facility. Cunent stmctures on Property O 

arp^veral regulating and metering structures, all located in the 
•Ftion of Property O. 

1.3 PREVIOUS INVESTIGATIONS 
Hanson Engineers, Inc. (Hanson) prepared a report entitled "PreUminary Site Investigation Crawford 
Station" in February 1992 for the entire 260-acre parcel (Hanson 1992). The objective of the Hanson 
investigation was to determine if there were potential impacts, assess the degree of potential impacts, and 
assess the impacts on human health and the envirormient. The investigation included a review of the 
environmental setting, historical documents, Sanbom maps, and a water well survey. No previous 
investigations focused solely on the 35.5-acre Peoples Gas portion (Property O). 

1.4 SITE PHYSIOGRAPHY AND SITE TOPOGRAPHY 
Property O creates a shape similar to the letter 'F' with the long-narrow strip mnning east-west along the 
south edge of the Site and the two shorter strips running north-south along the far-eastern and central 
portions of the Site (Figure 2). This longer back segment of the 'F' lies immediately north of the 
Metropolitan Water Reclamation District of Chicago property (Property S). At the eastern border of the 
former Crawford Station property, the top segment of the 'F' reaches to the north ending half way up this 
eastem edge. Property O also occupies a narrow section running north and south, the middle segment of 
the 'F,' located approximately 1,200 feet west of the eastem border of the Site. The American National 
Bank & Tmst Co. property (Property P) divides the north-south portion of Property O. To the west of the 
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north-south portion of Property O is the UIR Campus and Tower L.L.C property (Property T), the former 
Transamerica Financial Services property recently purchased by the Peoples Gas Light and Coke 
Company (Property L), and the Wonderview Corp. property (Property K). To the east of the north-south 
portion of Property O is the Commonwealth Edison property (Property Q). 

According to the United States Geological Survey 7.5-Minute Quadrangle, (1993) the Site is at an 
elevation of approximately 600 feet above mean sea level. The Site is mostly flat with a sharp depression 
along the northern edge of the long back segment of the 'F.' Regional surface water flow appears to be 
toward the south toward the Chicago Sanitary and Ship Canal, which is located approximately 600 feet 
south of the Site. 

to understand the regional 
|WillraartU967) indicates that 
proximate depth below ground 

and bediocffis overlain by glacial 

1.5 REGIONAL GEOLOGICAL INFORMATION 
Bums & McDonnell reviewed several published documej|ts in j 
geological setting in the area of the Site. The Geologj|^ap of 1 
bedrock beneath the Site is Silurian DolornUt^|Base<^mthis ma| 
surface (bgs) to the bedrock surface i s ' g ^ ^ M g r e ^ m than 501 
deposits. The Quatemarv Depots oflUii'oh mineKKk 1979) map indicates that the surface soil at the 
Site is the Carmi Member of the Equality Formation, which is described as largely quiet water sediments 
deposited in ancient Lake Chicago^ llie Qitatomiry Deposits-map also indicated that the Mackinaw 
Member of the Henry F(^mtioi^i ght alsobejnfipiear the Site. The Carmi Member is described as 
well bedded silt and soirj^gay.^Me ygfilkin^j^lember of the Henry Fonnation consists of sand, pebbly 
sand and gravel depositaK^^reJpashpRmev trains leading outward from the Wisconsinan glacier fronts 
(Willman 1975). - ^ ^ 

The publication entitled. Stack Unit Mapping of Geologic Materials in Illinois to a Depth of 15 Meters, 
(Berg and Kempton 1988) indicates that site soils consist of deposits less than 20 feet thick of the silty 
Carmi member of the Equality Formation overlying more than 20 feet of clay deposits of the Wedron 
Formation. Plate 1: Land Burial of Municipal Wastes and Plate 2: Surface and Near-Surface Waste 
Disposal contained in the publication entitled, Potential for Contamination of Shallow Aquifers in Illinois, 
(Berg and Kempton 1984) rate the aquifer susceptibility for the Site as CI and D2, respectively. For land 
burial of municipal wastes, a rating of C1 indicates permeable bedrock within 20 to 50 fieet of surface, 
overlain by till or other fine-rained material. For surface and near-surface waste disposal, a rating of D2 
suggests uniform, relatively impermeable silty or clayey till at least 20 feet thick and no evidence of 
interbedded sand and gravel. These aquifer ratings suggest that near surface waste disposal exhibits a low 
likelihood of impacting shallow groundwater aquifers beneath the Site, but that land burial of municipal 
waste exhibits an intermediate likelihood of impacting groundwater. 

1.6 HYDROGEOLOGY 
The Summary of the Geology of the Chicago Area (Willman 1971) describes shallow groundwater in the 

Chicago area as being limited to sand and gravel horizons in unconsolidated soil and fractured bedrock 

aquifers. The unconsolidated materials in this area consist primarily of clay with isolated lenses of sand 
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material and are not considered aquifers. In the Chicago area, bedrock aquifers are foimd within Silurian, 
Ordovician and Cambrian formations, which are greater than 50 feet bgs. 

Precipitation and surface seepage recharge shallow groundwater aquifers in the Chicago land area. The 

publication entitled. Potential for Contamination of Shallow Aquifers in Illinois, provides estimated 

hydraulic conductivities of typical geological materials in Illinois. Geological materials encountered at 

the Site include sand and gravel, silty sand, sUt, and clay. Estimated hydraulic conductivities for these 

soil types are as follows: 

1 X 10'' cm/sec Clean sand and gravel 

Silty sand 

Silt 

Clay till 

1 X 10'' to 1 X 10"' cm/sec 

1 X 10'* to 1 X 10-̂  cm/sec 

1 X 10'' to 1 X 10'' 

The Chicago Ship and Sanitary Canal (Canal) is the c 
southern boundary of the Site. Accordin^ta^te Illin 
poor (Hanson 1992). Survey s ta t ions l f^^^and 
impact to water quality is from'Tecal colifi^rraopiicenfi 
discharges (Hanson 19" 2). Natural ^ irface wafer run(i 
water is primarily direc ^dn. ^ trd tj • cana! M mp 
which direct most of the 

r body located adjacent to the 
ity within the Canal is generally 

Site in<fi^te that the greatest 
marily tciwaste water treatment 

m multiple directions. However, surface 
wer inlets are located around the Site, 

Chicago's combined sewer system. 

According to the FederaB|pegfeBcy IBSiagement Agency (FEMA), the Site is not within the limits of 
the 100-year floodplain. jWiaedplain exists approximately 30 feet north of the Canal. No wetland areas 
are shown within the bonndaries of the Site on the National Wetland Inventory maps developed by the 
U.S. Fish and Wildlife Service (internet map). However, Hanson sited two possible wetland areas, 
located along the westem and southern site boundaries, that appear to be drainage ditches. The Illinois 
Department of Conservation's Natural Heritage Database lists no federal or state threatened and 
endangered species or pristine natural areas occuning in the vicinity of the Site. 

1.7 METEOROLOGY 
Weather in the area of the Site is continental in nature with cold dry winters and warm humid summers. 
Short duration, relatively large magnitude changes in temperature, humidity, precipitation, and wind 
direction are common. Aimual mean weather conditions are as follows: 

Precipitation 37.2 Inches 
Temperature 51.8 Degrees Fahrenheit 

Last Spring Freeze April 9 

First Fall Freeze Oct, 28 

Average temperatures are warmest during the month of July at 75.4 degrees Fahrenheit and coolest during 

the month of January at 24.7 degrees Fahrenheit. Precipitation varies from a low of 1.5 inches in 
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February to a high of 4.1 inches in June. Snowfall occurs mostly between late October and early April. 
Highest snowfall accumulation occurs in February, which has an average total monthly snowfall of 10 
inches. 

Wind direction is usually from the south, southwest or west. Wind in the area of the Site is from the 

south, southwest or west direction approximately 47.1 percent of the time. The most common wind 

direction is south, which occurs 11.9 percent of the time Mean wind speed in the prominent wind 

direction (south) is 10.6 miles per hour. 
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2.0 SITE SPECIFIC SAMPLING PLAN 

SI field activities were performed in accordance with the Work Plan for Former Crawford Station Site 
(Property O) Chicago, Illinois (BMcD 2000). In general, field activities were completed as outlined in 
the work plan, except where field conditions warranted changes (i.e. boring/sample location(s) added, 
boring/sample location(s) moved due to field constraints, etc.). SI field activities were performed 
between May 8 to May 17, 2001 and between June 18 to July 5, 2001. 

2.1 SOIL PROBE SAMPLING PROCEDURES 
A total of 128 soil probes were advanced at various locations at the Site. Figure 3«4w>ws the soil probe 
locations. Surface and subsurface soil samples were collected from probe locations using diitct push 
sampling equipment. Probe locations were continuously sampled using 4-feet long 1.5-inch diameter 
stainless steel sample tubes lined with acetate liners. Ea^b sama^^erval waj||feid screened for volatile 

organic compounds (VOCs) using a photo-ionization detector ( 
sampling activities were collected in 55-i 

A stainless steel knife was used to facj 
and/or carryover materi^pfrom prei-ii 
were picked up at the Site b> ai 
Soil samples to be analySBfor 
accordance with SW-84^Pfetho3^0! 

• An EasyDraw Syringe"^ 

il cuttings generated during 

each acetate liner. Surface vegetation 
oved before sampling. Soil samples 

ifyzed for chemical and physical properties, 
immediately after sample retrieval as possible in 

Tollowing Powerstop Handle '̂̂  sampling procedures: 
s inserted into the Powerstop Handle^" .̂ 

The EasyDraw Syringe^*^ was then pushed into a fteshly exposed surface of soil until the 
syringe was full. 

The syringe was then removed from the handle and its contents inserted into pre-preserved 
40-ml vial(s). 

Soil samples to be analyzed for semivolatile organic compounds (SVOCs), priority pollutant metals and 
total cyanide were collected after collecting VOC samples. Soil was taken directly from the acetate liner, 
placed in clean sampling jars and the jar lids were secured. All soil samples were labeled and designated 
with a unique identifier, placed in a cooler packed with ice, and received by the subcontracted laboratory 
under proper chain-of-custody procedures. 

Visual observations of soil type and condition were recorded on boring log forms. Field classification 
included principal and minor constituents, obser '̂ed moisture (if any), soil color, soil texture, PID 
readings and impacts to the soil, if observed. 

After completion of soil probing activities, probe locations were measured out to permanent site features. 
Soil probe holes were backfilled to 6 inches below ground surface (bgs) with bentonite chips. The 
remaining 6 inches were filled with gravel or patched with asphalt. 
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2.2 SURFACE SOIL INVESTIGATION 
One hundred twenty seven (127) surface soil samples ftom soil probes SPOOl through SPI28, except 

SP088, were collected to evaluate surface soil quality at the Site. Samples were obtained from within the 

upper three (3) feet of the soil horizon. Figure 3 presents soil probe locations. Table I presents the 

surface soil sample depths and associated chemical analyses. The following subsections describe 

sampling locations, depths and chemical analyses performed on surface soil samples, 

2.2.1 Surface Soil Sample Location and Depth 
Surface soil samples were collected within the upper 3 feet of the Site's soil horizon at varying depths. 
Samples weie collected ftom the following intervals: 0 to 3 inches. 0 to 1 sfoot, I'foot to 2 feet, or 2 feet 
to 3 feet bgs. Surface soil samples were collected from probes SPOOl through SPi 28, except SP088. 

2.2.2 Chemical Analyses 
Table 1 presents the analyses performed^j|^^ suiface soil sample:; In general, surface soil samples 
were analyzed for the following parar 

• Target Compourtd^st (TC 

• TCL SVOCs 
•y-t, 

• Priority Poilutarit Metals: antimohy, aflHiic, beryllium, cadmium, chromium, copper, lead, 
mercury, nickel. Ncleniuin, silver, thalljum, and zinc. 

• Total Cyanide 

2.2.3 Physical Testing 
Physical laboratory tests were performed on soil samples collected from SP078-001, SP083-001, 

SPl 15-001, and SP126-001. In general, soil samples were tested for the following physical parameters: 

• soil pH 

• moisture content 

• percent organic carbon 

2.3 SUBSURFACE SOIL INVESTIGATION 
A total of 124 subsurface soil samples were collected from the 128 soil probes. Subsurface soils was 
visually characterized and scanned for constituents of concern using field instmments and field 
personnel's olfactory senses. Appendix B presents soil probe log forms, which summarize these 
observations. Subsurface soil samples were analyzed for chemical and physical properties. The 
following subsections describe sampling locations, depths and chemical and physical analyses performed 
on subsurface soil samples. 

2.3.1 Subsurface Soil Sample Locations and Depths 
Subsurface soil samples were collected from all soil probes except SP003, SP062, SP088, SP089, SP103, 
SP104, and SP107. Sarr^les were not collected at these probe locations due to poor recovery or refusal. 

Crawford Station Property O- SI Report 7 June 2002 



Also, two subsurface samples were collected at SP002, SP012 and SP125. SP002-003 was collected to 
establish vertical extent of coal tar impact, and SP012-003 and SP125-03 were only collected for physical 
characteristic analysis. Subsurface soil samples were collected at soil probe locations at varying depths 
from 3 feet bgs to above the water table or where impacted conditions were observed below the water 
table, based on field personnel judgement. Subsurface soil samples were collected at each probe location, 
except the ones listed above. Figure 3 presents the soil probe locations. 

2.3.2 Chemical Analyses 
Table 2 presents the analysis performed on each subsurface soil sample. In general, subsurface soil 
samples were analyzed for TCL VOCs, TCL SVOCs, Priority Pollutant Metals^^^^yanide, and, in 
select samples, the following additional parameters were analyzed for: 

• Toxicity characteristic leaching procedure (TCLP) V( 

• TCLP metals 

• Tentatively Identified Compounds (TICs) 

• Flashpoint 

• British Thermal Units (B1 

• Cyanide (reactiv^^^ 

• Sulfide (reac^ve'i 

• Percent Ash; 

• Percent Solic 

• pH 

2.3.3 Physical Testing 
Physical laboratory tests were performed on soil samples collected from SP012-003, SP022-002, 
SPl 19-002, and SP125-003. These soil samples were tested for the following physical parameters: 

• soil pH 

• moisture content 

• percent organic carbon 

• grain-size distribution 

2.4 GROUNDWATER INVESTIGATION 
Twenty-two soil probe locations were converted to 2-inch monitoring wells. Figure 3 depicts the 
monitoring well locations. Appendix C presents the well construction diagrams. Monitoring wells were 
installed with a tmck mounted hollow-stem auger rig with 4 Vi" augers and were constmcted of 2-inch 
diameter polyvinyl chloride (PVC) screen and casing materials. The annulus aroimd each screen was 
backfilled with sand filter pack to 2 feet above the top of the screened interval and sealed with bentonite 
to within three feet bgs. A small amount of sand (approximately 3 inches) was added above the bentonite 
seal before the concrete pad and flush mounted well box were added to finish each monitoring well. Each 
location was developed using a 12-volt pump and sampled using a peristaltic pump. The following 
subsections desaibe sampling procedures and chemical analysis performed on groundwater samples. 
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2.4.1 Field Measurements 
Static water level in each monitoring well was measured using a hand held electric water level indicator 

marked in increments of 0.01 foot. All water levels were collected from an established survey point 

marked on each monitoring well casing. Table 3 presents static water level measurement data. 

2.4.2 Groundwater Sampling Procedures 
A peristaltic pump with polyethylene tubing was used to purge standing water from the monitoring wells 
prior to sample collection. Between one to three well volumes were removed. Groundwater was 
withdrawn ftom the top of the standing water column to ensure that representatn efbrmation water was 
drawn into the casing and to prevent disturbance of sediment that may be Btescnt at the bottom of the 
casing. 

After purging, groundwater samples were collected once a sufficient volume for sampling was available. 
A peristaltic pump with polyethylene tubing was used to cpllect groundwater samples ftom each well. 
The tubing was slowly lowered into th^fnbnitoring well, the pump w, â^ turned on. and groundwater was 
transferred directly into s a n ^ | ^ n t a m 3 s . Neue tubing was u-ed in each monitoring well. 

All groundwater samples were 3^%natedwith a uniq^^ idenwfier and were placed in a cooler, packed 
with ice, and picked up at the Site oi the Bums & McDonnell office in Oak Brook, Illinois by a 
subcontracted laboratoryi^iider propej^^innof-custody procedures. 

2.4.3 Chemical Analyses 
One groundwater sample was collected ftom eighteen (18) of the twenty-two (22) wells and analyzed for 
TCL VOCs, TCL SVOCs, amenable and total cyanide, and priority pollutant metals, as presented in 
Table 4. Groundwater samples were not collected from four (4) wells due to extremely low water levels 
or lack of water. A MS/MSD sample was collected at MW014. 

: je ^ 3| : : ^ 3|c 
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3.0 FIELD OBSERVATIONS 

This section presents field observations made during SI activities including surface and subsurface soil 
sampling, installation of groundwater monitoring wells, and groundwater sampling activities. 

3.1 SITE GEOLOGY 
During the SI, 128 soil probes ranging from 3 to 24 feet bgs were advanced at the former Crawford Site. 
Site geology was characterized during advancement of these soil probes and recorded on soil probe log 
forms. Appendix B presents the soil probe logs. The following stratigraphic units, listed in descending 
order, were identified at the Site: fill, brown/gray silty clay and gray silty clay. A ^ a l t and a gravel/sand 

subbase are at the surface in a few locations, and a sand layer is locatedj 
layer along the westem edge of the property. 

Seven geologic cross-sections showing subsurface s o ^ ^ i p o u n ^ ^ ^ t f i e Sii 
cross-sections were prepared to show s o i l ^ ^ ^ n t e ^ ^ a K s s t ^ ^ ^ ^ l of 
properties B-B' (rutming west to east^^^^SHlnin^KraRo sJffi) in the mii 
G-G' (running north to south) a©ng I%laski Avenue. Tlie othei^^r cross-se 
defme the impact area : i the southv .̂;st portion M the property (Fi^re 4). 

fethe brown/gray silty clay 

;re prepared. Three 
^̂  Crawford Station 

of the properties, and 
were prepared to help 

The following subsections describee; 

3.1.1 Fill Unit 

mtraji^ unit. 

The Site contains 0 to l ^ ^ H n fill material. Fill thickness averages 11 feet in the southwest portion of 
the Site, in the area just south of Properties A and B, along the former railroad tracks. Further south in 
this section of the Site, fill thickness averages 6 feet aroimd the high pressure gas lines. In the two 
sections of the property mnning north to south, no fill is present except where a probe was drilled in a 
roadway or parking area. Around the Peoples Gas office/repair shop building onsite, fill is about 4 feet 
thick. The fill consisted primarily of gravel and sand with smaller amounts of silt, clay, bricks, cinders, 
glass, and wood. Asphalt, where present, was 6 inches thick with up to 2 feet of gravel/sand subbase. 

3.1.2 Brown/Gray Silty Clay Unit 
Underlying the fill is a native layer of brown to brown/gray silty clay, up to 10 feet thick. The unit is a 

silty clay with a trace to some sand and gravel and often has orange mottling. The brown/gray silty clay 

layer was seen in all deep soil probe locations across the Site. 

3.1.3 Gray Silty Clay Unit 
Underlying the brown/gray silty clay layer is a native gray silty clay unit, presumably the Carmi Member 

of the Equality Formation. The top of the gray silty clay unit was encountered from 7 to 16 feet bgs; 

averaging approximately 10 feet bgs. The silty clay unit is consistently made of equal parts silt and clay 
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with traces of sand and gravel. The gray silty clay unit was encountered in all soil probes across the Site, 

with the exception of the shallow probe locations where prolie refusal was encountered. 

3.2 SITE HYDROGEOLOGY 
During SI field activities, water was encountered in each probe location. The fill material acts as the main 
waterbearing unit for the Site with small sand lenses in the silty clay also contributing water. Twenty-two 
(22) soil probes had monitoring wells installed adjacent to them. Table 3 contains the water level 
measurement data for each well, and Appendix C contains monitoring well constmction diagrams. Based 
on the water level measurements, the groundwater flow direction is east/northeast Figure 5 presents the 
groundwater contours and the groundwater flow direction for the Site. 

Recharge of the fill and silty clay units is expected to be local and most likely depends on precipitation. 
Depths to the tops of these units average 0 to 2 feet for the fill and I to 1 ^ feet for the browTi/gray silty 
clay. The soil classification results of 8 to 17% sand ^id gravel 
not meet the definition of a Class I aquifei^j|tefinealt3S lAGJ 
Groundwater Quality, Section 210. As^^^SB^. th^^draulic ci 
3.9x10-7 cm/s from a shelby^Wlfe sarriplq^aken at PCO-MW021 j( 
the Site was evaluated basediOn Class ngr6undv\aier standard 

I IPA( 

o 92''& fines (silt and clay) does 
e F. Chapter I, Part 620 -

uctivity for the Site was measured as 
ble 8). Therefore, the groimdwatet at 

3.3 AREAS OF lipTPACT 
During SI field activitied reel ofiinpsBWere i( identified based on visual observations at the Site. 
Odors and/or staining were observed in two areas, and large to small amounts of tars were observed in the 
third area. The largest ateaMlecated along the southwestern property boundary with Properties A and B 
where tar saturated soil ^Ists from approximately 10 feet bgs to 13 feet bgs and tar in fractures exists 
from approximately 13 feet bgs to 15 feet bgs. The tar in fractures was typically observed in the 
brown/gray silty clay layer and ended before the gray silty clay layer. All soil intervals were screened 
with a PID as described in section 2.1. PID readings were higher in the silty clay layer than near the 
surface and ranged from 0 to 134 ppm, with most readings under 40 ppm. A small area of surface tar was 
observed near this area, which overlays the four high pressure gas lines onsite. 

The second area containing odors and a sheen is located in the north central portion of the Site at SPl II. 
A PID reading of over 100 ppm was recorded at 14 feet bgs and a slight sheen was observed on the silty 
clay at that depth. The probe terminated at 14 feet due to refusal. Probes around SPl 11 show no such 
signs of impact. 

The third and smallest area of impact is in the section of the Site that mns north along Pulaski Avenue. 

Probes SP067 and SP068 both had faint odors during sampling, but no visual impacts were observed. 

While installing MW017, faint petroleum odors were also noticed (Figure 3). PID readings of this zone 

ranged from 15 ppm to 357 ppm. 
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3.4 SOIL AND GROUNDWATER ANALYTICAL RESULTS 
This section summarizes constituents encountered at Property O of the former Crawford Station. 
Information presented herein is based on field observations and chemical and physical analyses of soil 
and groundwater samples. Tables 5 through 10 present soil and groundwater analytical data results. 

Test America Laboratories, Inc. of Bartlett, Illinois performed all sample analysis for both the soil and 
groundwater samples. The laboratories also reduced and validated analytical resuhs in accordance with 
approved Dlinois EPA Site Remediation Program analytical laboratory procedures. The report entifled. 
Former Crawford Station Manufactured Gas Plant Property O (Peoples Gas Portion) Site Investigation 
Sampling Data, (Burns & McDonnell 2001) contains a complete set of laboratory atillytical result data 
sheets, data validation memoranda and summary tables of validated data. ^ 

Analytical results are presented in the following categori^ to aid in interpretation: 

• Surface soil results. 

• Subsurface soil results. 

• Groundwater results. 

3.4.1 Surface Soil Arpiytical 
This section presents surj^^ soil an.iivtic;!l result^HITsi^Rb soil samples were collected between 0 
and 3 feet bgs. Surface sHana^mraj^sults am^^ented in Tables 5 and 6. A statistical summary of 
all detected compounds/|^ytegVprflftteaffiiTable 11. 

3.4.1.1 Surface Soil TCL^OCs 
TCL VOCs were detected in 17 of the 128 surface samples (Table 5). Acetone was detected in 2 of the 
128 samples with concentrations ranging from 0.147 to 0.223 milligrams per kilogram (mg/kg). 
Additionally, chloroform, tettachloroethene, 1,1,1-trichloroethane, trichloroethene were found in one 
surface sample with a concentration less than 0.2 mg/kg. 

Benzene, ethylbeirzene, toluene, and total xylenes, commonly referred to as BTEX, were also detected m 
several of the surface soil samples The BTEX detected concentrations ranged from 0.0065 mg/kg 
(benzene at SP122) to 9.53 mg/kg (benzene at SP006). The highest concentrations of BTEX were 
detected along the border with Properties A and B in the southwest section of the Site. 

3.4.1.2 Surface Soil TCL SVOCs 
TCL SVOCs were detected in 82 of the 128 surface samples (Table 5). A total of 23 SVOCs were 
detected in the surface soil. Concentrations of detected compounds ranged from 0.12 mg/kg 
(benzo(a)pyrene at SPl 14) to 170 mg/kg (phenanthrene at SP082). The most frequently detected SVOCs 
were PAHs including acenaphthylene, anthracene, benzo(a)anthtacene, benzo(b)fluoranthene, 
benzo(k)fluoianthene, benzo(a)pyrene, chrysene, fluoranthene, naphthalene, phenanthrene, and pyrene. 
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Benzo(a)pyrene was detected in 66 of 128 samples ranging from 0.12 to 49.2 mg/kg. The highest 
concentrations of SVOCs were detected near the parking area by the Peoples Gas training station onsite 

3.4.1.3 Surface Soil Priority Pollutant Metals and Total Cyanide 
At least four priority pollutant metals were detected in each of the 128 surface samples (Table 6). 
Antimony and thallium were non-detect in all surface soils. Arsenic, beryllium, chromium, copper, lead, 
nickel and zinc were detected in the vast majority of samples (Table II). Detected arsenic concentrations 
ranged from 2.8 to 133 mg/kg; beryllium concentrations ranged from 0.29 to 1.8 mg/kg; chromium 
concentrations ranged from 4.1 to 180 mg/kg; copper concentrations ranged from 14 to 156 mg/kg; lead 
concentrations ranged from 6.6 to 234 mg/kg; nickel concentrations ranged frorri,6.6"to 54 mg/kg; and 
zinc concentrations ranged from 2.4 to 551 mg/kg. Metal concentrations were detected in the surface soil 
samples throughout the Site. The highest metals concentrations were encountered on the eastem portion 
of the property neat the ComEd facility (Property Q). 

Total cyanide was detected in 37 of the 128 stprface soiljaBipieiipid ranged in( 
15.1 mg/kg. The highest concentration^of total cyanide ^^foiffi at SPin6 jug 
former pmifiers in the north^sati^l extension of Proneitv O. 

fticentration ftom 0.31 to 
iorth of a group of four 

3.4.1.4 Additidnal Parameters for Surfad^psoii 
Based upon field observations/conditions, no surfacesoil samples were analyzed for additional 
parameters. 

3.4.1.5 Surfac^ppr Physical Data Results 
Four (4) surface soil san^les were collected and tested for moisture content, pH and organic matter. The 

results, presented on Table 8, are as follows: 

• Soil pH 7.68 to 8.02; 

• Organic matter 2.9 percent to 6.7 percent; and 

• Moisture content 14.9 percent to 22.6 percent. 

3.4.2 Subsurface Soil Analytical Results 
This section presents the subsurface soil analytical results. Subsurface soil samples were collected at 
varying depths from 3 feet bgs to the water table or where potentially impacted conditions were observed 
below the water table. Subsurface soil analytical results are presented in Tables 5 and 6. A statistical 
summary of all detected compounds/analytes is presented in Table 12. 

3.4.2.1 Subsurface Soil TCL VOCs 
TCL VOCs were detected in 16 of the 119 subsurface soil samples (Table 5). BTEX compounds were the 

VOCs detected most frequently (Table 12). Styrene was detected in 4 of 119 subsurface samples with 

concentrations ranging from 4.01 to 27.9 mg/kg. Chloroform, cis-l,2-dichloroethene. 
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1,1,1-trichloroethane, and tiichloroethene were detected in one sample each, with detected concentrations 

below 0.02 mg/kg. 

Maximum BTEX concentrations range from 154 mg/kg (ethylbenzene at SP007) to 369 mg/kg (xylenes 

at SP025). The highest detected concentrations of BTEX compounds were detected along the property 

line shared by Property A. 

3.4.2.2 Subsurface Soil TCL SVOCs 
TCL SVOCs were detected in 28 of the 119 subsurface soil samples (Table 5). A total of 21 SVOCs were 
detected in the subsmface soil. Concentrations of detected compounds ranged frQp||.048 mg/kg 
(benzo(b)fluoranthene at SP105) to 21,200 (naphthalene at SP009). The i ^ ^ ^ ^ n t l y detected SVOCs 
were the PAHs, including acenaphthylene, anthracene, benzo(a)^UBHi|pH||(k)fluoianthene, 
benzo(a)pyrene, chrysene, fluoranthene, fluorene, indeno^l ,2,3-^^^TCne, ph^Htluene, and pyrene. 
Benzo(a)pyrene was detected in 19 of 120 samples t a ^ ^ p fioi|^Hj^io 2,l^Bg/kg. The highest 
detected concentrations were generally foui^^ong tne'propert^^^^u^ed \w|B*roperty A. 

3.4.2.3 Subsurface: 
At least 4 priority pollutari| 
non-detect in all subsurft 
zinc were the most fteqi 
in the southwest section 
Detected concentrations 
area. 

and Total Cyanide 
; soil sample, however thallium was 

lium, chromium, copper, lead, nickel, and 
[Maximum concentrations for metals were generally 

le high pressure gas lines (SP012, SP033, and SP034). 
ig/kg (mercury at SP033) to 260 mg/kg (zinc at SP0I2) in this 

Total cyanide was detected in 13 of 119 subsurface soil samples and ranged in concentration from 0.30 to 
81.6 mg/kg. The highest concentration was found along the border with Property A at SP034. 

3.4.2.4 Additional Parameters for Subsurface Soil 
Two (2) subsurface soil samples (SPOOl-002 and SPO13-002) were analyzed for additional parameters 
based on field observations. The two samples were analyzed for TCLP VOCs, TCLP SVOCs, TCLP 
metals, soil pH, reactive sulfide, reactive cyanide, percent ash, peicent solids, flashpoint, BTU, and 
tentatively identified compounds (TICs). Both samples were non-detect for reactive sulfide and cyanide. 
TCLP-Benzene was the only detected TCLP VOC compound (0.962 mg/kg and 1.1 mg/kg). 
TCLP-o-Cresol and TCLP-m&p-Cresol were the only detected TCLP SVOC compounds. TCLP-Barium 
was the only detected TCLP-metal, ranging from 0.068 mg/kg to 0.1 mg/kg. Soil pH was 7.78 and 7.28 
in the respective samples. Analytical results for samples collected and analyzed for additional parameters 
are presented in Table 7. 
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3.4.2.5 Subsurface Soil Physical Data Results 
Five (5) subsurface soil samples were collected and tested for moisture content, pH and organic matter. 

Four of these subsurface soil samples were also tested for grain size distribution, and one sample was 

tested for hydraulic conductivity. The results, presented on Table 8, are as follows: 

• Soil pH 7.69 to 8.29; 

• Organic matter 1.4 percent to 3.82 percent; and 

• Moisture content 14.7 percent to 23.1 percent. 

Based upon the grain size distribution, over 83-percent was classified as generally silt/clay and less than 
one-percent was classifieds as gravel. The amount of sand varied from 8-percent to 16-percent based on 

the grain size distribution. The hydraulic conductivity was determinedj 

MW021-003, which was taken at a depth of 8 to 10 feet bgs. 

3.4.3 Groundwater Analytical Results 

^ 3 . 9 X 10"' for sample 

ts 
analyt^ 

alytes for the S; 

sample was collected from each 
resented in Tables 9 and 10. A 
oimdwater analytical results is 

This section presents groundwater anal 
monitoring well on Property O. Groi 
statistical summary of all det^i^ra co 
presented in Table 13. ^ ^ ' 

3.4.3.1 Groundwat^^TCLyOCs 
TCL VOCs were de tec t^^ ^^^m"^ SBroilffdwater samples, and benzene was not detected in any of the 
groundwater samples (Table 9')~The fflghest detected concentrations were at MWOOl in the southwest 
corner of the Site near P^^irty A. MWOOI had detections of ethylbenzene (0.016 mg/L), toluene 
(0.0014 mg/L), and xylenes (0.061 mg/L). MW009 was only detect for ethylbenzene (0.013 mg/L). 
MW02I and MW022 both only had detects of acetone (0.051 mg/L and 0.074 mg/L, respectively). 

3.4.3.2 Groundwater TCL SVOCs 
TCL SVOCs were detected in 4 of the 18 groundwater samples (Table 9). 2-Methylnaphthalene and 
PAHs were the only detected SVOCs in the groundwater samples. MWOOl had detections of all PAHs, 
except dibenzo(a,h)anthracene, and also had the highest detected concentrations of PAHs onsite. The 
detections ranged from 0.0003 mg/L (4 compounds) to 0.028 mg/L (acenaphthylene). MW009 and 
MW019 had detections of six PAHs ranging from 0.00018 mg/L (benzo(k)fluoranthene) to 3.85 mg/L 
(naphthalene). Finally, MWOlO had a detection of naphthalene of 0.00071 mg/L. 

3.4.3.3 Groundwater Priority Pollutant Metals and Total/Amenable Cyanide 
Priority pollutant metals were detect in 3 (MW006, MW007, and MW019) of the 18 groundwater 

samples The highest metal detections were in MW019, located in the center of the entire former 

Crawford Station property; and ranged from 0.00034 mg/kg (mercury) to 0.34 mg/kg (nickel). Antimony, 

beryllium, selenium, silver, and thallium were non-detect in each groundwater sample (Table 10). 
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Amenable and total cyanide were detected in 4 of 18 groundwater samples (Table 10). Amenable cyanide 
ranged from 0.019 mg/L at MW003 to 0.287 mg/L at MW009. Total cyanide detections ranged from 
0.019 mg/L at MW003 to 0.36 mg/L at MW009. 
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4.0 ENDANGERMENT ASSESSMENT 

This section discusses the endangerment assessment for the Property O (Peoples Gas) portion of the 

former Crawfoid Station. 

4.1 CURRENT AND FUTURE USE OF SITE AND SURROUNDING AREAS 
Zoning at the Site is Heavy Manufacturing District (M3-3) (City of Chicago 2001), as shown in Figure 6. 
This parcel is currently owned by Peoples Gas and is used as a city gate regulating and metering facility. 
The surrounding area is primarily manufacturing and commercial within approximately 1,000 feet of the 
Site. A majority of the ground surface is covered with grass, and in a few locatioin® avel, concrete and 
building stmctures. A chain-linked fence restricts access to the property, i^he futu^use of the Site is not 
anticipated to change. The surrounding property and site use is not expected to change appreciably in the 
foreseeable future, 

4.2 RECOGNIZED ENVIRONMENTAL CONDITIONS 
During SI field activities, three areas of impact v, ere identified baseid on visual observations at the Site. 
Figure 7 presents the summa^^f findings map. Section 4.4.1 presents the source area determination, 

i>' ' ' ' i : 

based on visual observation, for the entire Site. , 

Odors and/or staining were obsaHld Ptv^ o a r^Jp iB large to small amounts of tars were observed in the 
third area. The largest area is id^Ycd along th^southwestem property boundary with Properties A and B 
where tar saturated soil exists from approximately 10 feet bgs to 13 feet bgs, and tar in fractures exists 
from approximately 13 feet bgs to 15 feet bgs. The tar in fractures was typically observed in the 
brown/gray silty clay layer and ended before the gray silty clay layer. A small area of surface tar was 
observed near this area, which overlays the four high pressure gas lines onsite. 

The second area containing odors and a sheen is located in the north central portion of the Site at SPl 11. 
A slight sheen was observed on the silty clay at 14 feet where refusal was encountered. Probes around 
SPl 11 show no such signs of impact. 

The third and smallest area of impact is in the section of the Site that runs north along Pulaski Avenue. 
Probes SP067 and SP068 both had faint odors during sampling, but no visual impacts were observed. 
While installing MW017, faint petroleum odors were also noticed. 

4.3 IDENTIFICATION AND EVALUATION OF EXPOSURE ROUTES 
As previously stated, the Site is occupied by Peoples Gas and used as a city gate regulating and metering 

facility, and a propane peaking facility. The future use of the Site is not expected to change in the 

foreseeable future. Therefore, exposure routes for soil at the Site will be evaluated with respect to 

Industrial/Commercial standards. Groundwater at the Site is considered Class II groundwater and will be 

evaluated as a Class 11 aquifer. 
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This section compares analytical data results from the Site to Illinois EPA Tier 1 screening levels. The 
Illinois EPA developed a three-tiered procedure for evaluating data and developing site remediation 
objectives based on risks to human health and future site use (Illinois EPA 2001). The first tier. Tier 1, 
compares concentrations of chemicals detected at the Site to established screening levels. Tier 1 
screening levels are based on conservative assumptions and have no site-specific information factored 
into their development. 

In a Tier 1 screening, both soil and groundwater data are evaluated. Soil data is screened against 
objectives for three separate exposure routes: 1) soil ingestion, 2) soil inhalation^rf3) the soil migration 
to groundwater (soil component of groundwater ingestion). Groundwater daiip^^Mpe Site is compared 
to Tier 1 screening levels for the groundwater component of the gioundwctor in^stion exposure route. 
Tier 1 values and analytical data screening tables are foimd in liBfes 14 through 17. 

4.3.1 Ingestion Exposure Route 
The Tier I soil ingestion exposure roi 
bgs. Table 14 presents data serened 
statistical area (MSA) b^^ruuooOv'a^Ba^p m 
ingestion screening leveflKtse^B tIBItreening 
Administrative Code 742.415. 

es colleSB between 0 and 3 feet 
|;reening levels. Metropolitan 

G, rather than the Tier 1 soil 
'oi^rsenic, as allowed in 35 Illinois 

Of the one hundred twei^H|^nfl2'|^lamples collected, none of the samples exceeded the TACO Tier 1 
industrial/commercial sq^H^Plevels for TCL VOCs, total cyanide, or priority pollutant metals, except 
arsenic Thirty (30) of tBesamples have TCL SVOC exceedences of the screening level. Benzo(a)pyrene 
is the most frequently exceeded SVOC, with fewer detects of benzo(a)anthracene, benzo(b)fluoranthene, 
indeno(I,2,3-cd)pyrene, and dibenzo(a,h)anthracene. Benzo(a)pyrene detects range from 0.874 mg/kg at 
SP123 (2 to 3 feet bgs) to 49.2 mg/kg at SP044 (2 to 3 feet bgs). Arsenic is the only priority pollutant 
metal that exceeded the soil inge-stion screening levels. Arsenic exceeded the screening level in 29 of the 
127 samples. 

4.3.2 Inhalation Exposure Route 
The TACO Tier 1 soil inhalafion exposure route was evaluated with soil samples collected between 0 feet 
bgs and the water table. Table 15 presents data screened against soil inhalation Tier 1 screening levels. 

Out of the 197 samples screened, none of the samples exceeded screening levels for TCL VOCs (except 
benzene), TCL SVOCs (except naphthalene), priority pollutant metals, and total cyanide. Benzene 
exceeded the inhalation screening level in three samples and ranged in detected values ftom 9.5 mg/kg at 
SP006-001 (1 to 2 feet bgs) to 155 mg/kg at SP025-002 (7 to 8 feet bgs). Naphthalene exceeded the 
inhalation screening level in two samples and ranged in estimated values from 1140 mg/kg at SP025-002 
(7 to 8 feet bgs) to 8350 mg/kg at SP033-002 (4 to 6 feet bgs). 
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4.3.3 Soil Migration to Class II Groundwater Exposure Route 
The TACO Tier 1 soil migration to groundwater exposure route was evaluated with soil samples collected 
above the water table based on Class 11 groundwater screening values. Measured values for pH ranged 
from 7.68 at SPl 15-001 to 8 29 at SP125-003, in the eight unimpacted soil samples (Table 8). The pH 
value used for screening the inorganics were based off the range of values above that provided the most 
conservative level. Screening levels for inorganics are based on the Section 742 Table D for TACO 
provided by the Illinois EPA which lists screening levels for inorganics in soil with a pH range of 4.5 to 
9.0. No pH dependent Tier 1 screening value is available for beryllium, cadmium, chromium, copper, 
lead, mercury, nickel, or zinc in Class II groundwater. Therefore, the MSA backggefffnd values were 
selected for beryllium, cadmium, copper, lead, merciuy, nickel and zinc and the Class I groundwater-
screening value was selected for chromiuirL ^ 

Table 16 presents the results for the 209 samples screaBBagar 
migration to groundwater exposure route. Four (4) s^^^B ex 
Thirteen (13) samples exceeded the TCL SVOC scieeiyni^ve. 
BTEX, PAHs, nitrobenzene^and n-nitrosodi-n-propylifrnine. B 

screening levels for the 
b TLC VOC screening levels, 

compounds that exceeded were 
ne was thrBTEX compound most 

often exceeding its respective Tier 1 screening le\ el with a total of four (4) exceedences ranging from 
0.279 mg/kg (SP009 froinOto - HK CS bgs) to 155 mg/kg |;§P()25 from 7 to 8 feet bgs). 
Benzo(a)anthracene wasf iHPAMnoHtt^ exceeding its respective TACO Tier 1 screening with a total 
of nine (9) exceedences ralrgingnom VJB mg/kg (SP035 from 0 to 3 inches bgs) to 3,020 mg/kg (SP033 
from 4 to 6 feet bgs). As explaitied a^ve, a pH range of 7.68 to 8.29 was used to determine the inorganic 
screening levels. When a pH-^pendent saeening value was not provided, the MSA backgroimd soil 
values were used, which are found in Table G of Appendix A of TACO. At least one metal in 202 of the 
209 samples exceeded the screening levels for the priority pollutant metals. Beryllium was the metal 
most often exceeding with a total of 197 exceedences ranging from 0.63 mg/kg (SP048 from 0 to 1 foot) 
to 2.7 mg/kg (SPl 10 from 5 to 7 feet bgs). Cadmium, chromium, copper, mercury, nickel, selenium, and 
zinc also exceeded their respective screening level for several samples. 

4.3.4 Class II Groundwater Ingestion Exposure Route 
Class n groundwater ingestion exposure route TACO Tier I screening levels were used to evaluate the 
groundwater analytical results. Table 17 presents data screened against Class U groundwater screening 
levels. 

There are no TCL VOC exceedences for the groundwater detections. Two SVOCs were exceeded, 
benzo(a)anthtacene at MWOOl (0.0012 mg/L) and naphthalene at MW009 (3.85 mg/L). The only priority 
pollutant metal or total/amenable cyanide exceedence was lead in sample MW019, where lead was 
detected at 0.25 mg/L. 
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4.3.5 Source Area Determination 
Based on visual observations, only one area of source material was identified at the Site. This area is in 
the southwest section of the Site, just south of Properties A and B (Figure 7). Within this area of the Site, 
tar saturated soil exists fi-om approximately 10 feet bgs to 13 feet bgs and tat in ftactures exists from 
approximately 13 feet bgs to 15 feet bgs. The tar in fractures was typically observed in the brown/gray 
silty clay layer and ended before the gray silty clay layer. A small area of surface tar was observed near 
this area, which overlays the four high pressure gas hnes onsite. 

4.4 FATE AND TRANSPORTATION OF CONSTITUENTS OF CONCERN 
This section presents a qualitative evaluation of potential chemical miration pathways and describes the 
environmental behavior of chemicals that exceeded Tier 1 screeiu^^^ls . Factors that influence 
chemical migration include location of source area and dapee c^HHrattation, physical integrity of 
source structures, geological and hydrogeologic condJflHnand ^ ^ ^ ^ a n d dHmical characteristics. 
This section, which is based on criteria d j^g j^ i in tS |»recedi^^ |Pnis , f q g ^ s on chemical 
concentrations that exceed Tier 1 s c r ^ ^ H ^ H s . 

ion, phy 
IdHraic 
fc^Bsi 

4.4.1 Potential Migration Pathways 
The main migration pathway to,the;isubsurfaceis thjpugh iffFSand in the fill layer and fractures in the 
brown/gray silty clay unaMTieWP/ silly . !^|||||^jPlnrer fractures and stopped the migration of the tar 
further into the subsurfal 

A sewer line runs north-south through the property east of the southwest impact area and is a potential 
preferential pathway. The top of the sewer line is approximately 6 feet bgs and is 18 feet by 14.4 feet. 
The sewer is constructed of reinforced concrete based on drawings obtained from the City of Chicago 
Department of Sewers. 

4.4.2 Environmental Behavior of Chemicals of Interest 
Chemicals of mterest detected at the Site are grouped into four basic categories: VOCs, SVOCs, priority 
pollutant metals, and cyanide The following subsections describe how chemical properties of the 
compounds effect the behavior and distribution of the compounds in the environment. 

4.4.2.1 VOCs 
VOCs have lower molecular weights; are less dense (lighter than water); have higher solubilities and 
vapor pressures (and therefore more volatility); and a lower affinity to bind to soil particles. The main 
VOCs of concern are benzene, toluene, ethyl benzene, and xylene (BTEX constituents). 

The remaining discussions in this section will address VOC fate and transport primarily based on benzene 
data because BTEX constituents are similar in physical and chemical characteiistics and more 
information is available concerning benzene's fate and transport. 
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The environmental fate of benzene under subsurface conditions is controlled by its relatively high 
solubility in water and low tendency to bind to organic matter. Because of these properties, benzene's 
presence in water is expected and will be of greater interest than PAHs' presence in water. Benzene is 
more soluble in water than PAHs and, therefore, benzene will dissolve more rapidly. 

Advection is the most probable transport mechanism for benzene and other light aromatic compounds in 
the subsurface because most of light aromatics readily partition to groundwater. Naturally occurring 
biodegradation is likely to be the primary mechanism for benzene reduction in groundwater and 
subsurface soil. The presence of other hydrocarbons, such as naphthalene, is likely f@ enhance this 
process (Walker 1975). 

4.4.2.2 SVOCs ^ 

SVOCs consist of two separate groups of compounds: phenols 
compounds) and base/neutral compounds including the subclas 
groups that are included in the United^States Ehyironracntal Prc^Sion Agency (USEPA) target 

f 
wn aS'acid extractable 

s.-The SVOCs from these two 

compound list were analyzed ifTeach soil and water sample i at the Site. 

Phenols are hydroxy-sut^Hite^romatic compoui^pnat^^b^wer molecular weights, higher water 
solubilities, higher vapoJHssures and lower s<%l^Bnity than PAHs. Phenol, or carbolic acid, is the 
indicator compoimd useoMn the environmental renavior discussion of phenols, which is the family name 
of all phenolic compounds, because a^^henolic compounds have similar chemical and physical 
properties. 

Although phenols have higher vapor pressures than PAHs, their vapor pressures are relatively low and 
have high solubilities; therefore, phenols tend not to volatize from solution, especially at low 
concentrations. 

Advection is the primary transport mechanism of phenol because of its high water solubility. Phenol is, 
however, rapidly and virtually completely biodegraded in soils and waters under both aerobic and 
anaerobic conditions. 

PAHs are a class of organic compounds formed during incomplete combustion or pyrolyis of organic 
material containing carbon and hydrogen (USEPA 1985). PAHs generally have the following 
characteristics (ATSDR 1995): 

• Multi-tinged aromatic organic compounds with densities greater than water. 

• Low solubility in water. 

• Low vapor pressures, explaining low volatility. 

• Generally, low Henry's Law constants (also explains low volatility from water). 
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High partition coefficients, explaining affinity for organic matter. 

Relatively low mobility. 

Their low water solubility, low volatility and high affinity for binding to particulate or organic matter 
(ATSDR 1995) primarily define the environmental fate of PAHs. Dispersion is the primary transport 
mechanism of PAHs throughout the subsurface. Advective transport, or leaching, of PAHs is likely to be 
limited because of low water solubility and high soil adsorptivity of PAHs. The high affinity of PAHs to 
bind to organic matter and soil means that the occurrence of these contaminants in groundwater is 
expected to be limited (ATSDR 1995). 

4.4.2.3 Metals 
Metals in soils are expected to be less mobile because they forrti 
form soluble complexes with himiic and fulvic materialSjjj.How( 
water-insoluble metal compounds may become solub^^K mo 

4.4.2.4 Cyanide 

Cyanides generally exisi inth^^SKironm^nt. 
most conmionly in the f<Sm of hydro. 
cyanides. Volatilization aod biodejin 

alts and ate unable to 
londitions, some 
water (USEPA 1984). 

d^Bnpounds. m water, cyanide occurs 
c^Bccur in ionic forms such as metallic 

processes of hydrogen cyanide. 
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5.0 CONCLUSIONS 

The overall objective of the former Crawford Station Property O (Peoples Gas Portion) SI was to 

determine whether constituents of concern are present in surface soils, subsurface soils and groundwater 

and, if present, define the nature and extent of impacted areas. 

5.1 SUFFICIENCY OF DATA 
The objectives of the SI were met and the nature and extent of impacted areas were defined to the extent 

practicable. 

5.2 RECOMMENDATIONS FOR FURTHER INVESTIGATION 
Remediation objectives will be addressed in the forthcoming Remediation Objectives Report (ROR). The 
ROR will present remediation objectives proposed togJU'^ate mijre^ipt exposiiie to constituents of 
concern and tar found at the Site. 

Crawford Station Propeity O- SI Report 23 June 2002 



6.0 REFERENCES 

City of Chicago, 2001. City of Chicago Zoning Department. Title 17 Municipal Code of Chicago. 

Berg, Richard C and Kempton, John P., 1984. Potential for Contamination of Shallow Aquifers from 
Land Burial of Municipal Wastes. State of Illinois. Illinois Department of Energy and Natural 
Resources; Illinois State Geological Survey. 

Berg, Richard C. and Kempton, John P., 1988. Stack-Unit Mapping of Geologic Materials in Illinois. 

State of Illinois. Illinois Department of Energy and Natural Resources; Illippis State JGeological Survey. 

Bums & McDonnell, October 2000. Work Plan for the Former 
Portion) Chicago, Illinois. 

Bums & McDonnell, May 2001. Woi 
and Coke Company, Propertvi^Chii 

Bums & McDonnell, A' 
(Peoples Gas) Site Inve: 

Hanson Engineers, Inc Preli 

ford Station Site (XTRA Intermodal 

ition Site (The Peoples Gas Light 

lOi. FoiTTlerCrawfdr9lStafiOT"MaTiufactured Gas Plant Property O 

ig Data.; 

vestigation Crawford Station, February 1992. 

Dlinois EPA, 2001. Tie^fnpproach to Corrective Action Objectives (TACO), Part 742: Title 35. 

Lineback, Jerry. 1979. Quaternary Deposits of Illinois. State of Illinois. Institute of Natural Resources. 
Illinois State Geological Survey. 

United States Geological Survey 7.5-Minute Quadrangle Map for the Englcwood, Illinois Quadrangle 

(1926 topographic map, revised from aerial photographs 1988, field checked 1992, and edited 1993). 

USEPA, 1985. Survey of Town Gas and By-Product Production and Locations in the United States, 
EPA/600/2-88/012. 

Walker J D. and R.R. CobweU, 1975. Degradation of Hydrocarbons and Mixed Hydrocarbon Substrate 

by Microorganisms from Chesapeake Bay. Progressive Water Technology 7(3-4):783-791. 

Willman, H.B., 1967. Geologic Map of Illinois. State of Dlinois. Department of Registration and 
Education. 

Crawford Station Property O- SI Report 24 June 2002 



Willman, H.B., 1971. Summary of the Geology of the Chicago Area, Circular 460. State of Illinois. 
Department of Registration and Education. 

Willman, H.B., 1975. Handbook of Illinois Stratigraphy, Bulletin 95. State of Illinois. Department of 
Registration and Education. 

Crawford Station Property O- SI Report 25 June 2002 



^ 

TABLES 



wa 

3 



23«1P1 

StdiPi 

ssdisi 

2 M t P I 

2601 « l 

^ ^ 

%*!«»« 

1 WJWUM 

umfi 
11 iL SC 

» 5 
? e 

W J I M R IW3-1USI 

y 2 ^ 5 wjjim*'! 

r u n SI 

F S-
£ IK 

* I 
3 7 * SI 

]ai«li in9 Ad 

_—•-- 5-;^ -^ 

. « ^ ' A-

W Z « h » 

w 3 

01 » 
31 H 

X -« 
= t 
t » 

11 ^ 

I 1 
^ I 

Ik 

Mcjeihst 

D a 

% I 
/ • 

1 iriziKist 

LOCATION 

i 
< ^ ^ 

virj8fi>si 

I t i-«Mu no ̂  4 

W 40111 SI 

M42nd» l 

W43rdSt 

w u m PI 

eft 
Jt 
3 
5 

- - ? 
CO 

1 
t n4«ihSi \ 

\ 
9 

1 
S 

_ X 

I 

MSfOSl 

S n i h S i 

wr4?itin 

8 W4Mi»l 

vi^4adiPi 

< 
o McDonnell 

DRAFT 
Figure 1 

SITE LOCATION MAP 
PEOPLES GAS-CRAWFORD STATION 

PROPERTY 0 
CHICAGO, ILLINOIS 



100 *2p 

S C M I . C ( N F E E T 

PfiOPEfiTY OF INTEfiEST 

DRAFT 
THE PEOPLES GAS LIGHT 

AND COKE COMPANY 
CHICAGO. ILLINOIS 

CRAWFORD STATION 
PROPERTY 0 

(PEOPLES GAS) 
4161 W. 36th STREET 

CHICAGO, I L . 

RGURE 2 

LocAnoN or FORMER STRUCTURES 

PEOPt£S-CRA*FOfiO 

drawing 



"t-LJ-ai. 
S C A L E I N F E E T 

j f ! ' " ^ UON[TOflING v e i l LOCATION 

• SOIL PROBE LOCAnON 

PROPERTY OF INTEREST 

DRAFT 
THE PEOPLES GAS LIGHT 

AND COKE COMPANY 
CHICAGO, ILLINOIS 

CRAWFORD STATION 
PROPERTY 0 

(PEOPLES GAS) 
*161 W. 36th STREET 

CHICAGO, IL. 

nCURE 3 

PROeC/I IE lL LOCAnOH M t f 

IKojeGt 
PEOPlfS-CRAHFOfiO 



• F 

r-

SPOOl SPOCO SP006 SP007 

1 1 
1 1 
1 1 ^ th zz 

^ < J 7 — 

spooa 

1 
1 1 :is 

SP009 

1 
1 1 4^ 

SP032 

^ 

SPOU SPOH 

.̂..̂  
- J 

n 
.̂  -« 
-1D 
- \2 

-18 

.WW 40C 

E3 ^PSOIL ^ CUY EH] *iu-
^ 1 ASPHALT B M i CRA«L ^ | aROW CRAY SILTY CLAY 

[ ^ ^ n i l f ^ g g ClAY n u I I CRAY SILTY OAY 

^ ^ WOW SILK' OAY I J H ! ^ SANO | ^ ^ SAW 

^ Q SAND WITH SILT f ~ 7 1 CONCHCTC ^ | TAR SATURATED 

n r n SILT I ] w fiEco«5Y ^ l TAR (M FRACTURES 

• PRESUMED UTWaOCY DEPIH 

W t n C M . SCALE 

100 0 

rWRIZONTAL SCALE 

DRAFT 
THE PEOPLES GAS LIGHT 

AND COKE COMPANY 
CHICAGO. I L Q N O I S 

CRAWFORD STATION 
PROPERTY 0 

(PEOPLES GAS) 
4161 W. 36th STREET 

CHICAGO. IL . 

FIGURE 4 
PLAN VIEW AND 

[Za.OClC CIIOSS SECTION MAP 
iKa 

PEOPl£S-CRAIIF0TO | 



Figure 5 - Groundwater Contour Map pending. To be included in final report. 



B 2 - 1 ^ B 4 - 1 ^ C1 -2A B1-2T 

^ ^ ^ ^ — ZOWHC BORDER 

M 1 ~ 1 nwmc CODE 

[ 2 ^ ' ^ ' " ^ PBOPERTY OF miEHEST 

RAILROAD TRACKS 

RFSIOfHCf QlSmCTS 

m. SIMCLE-FAMILY RESIDENCE DISTRICTS 
R3, fi* GENERAL RESIDENCE DISTRICT 

aUSlfCSS DISIRICTS 

B1-1, B1-2 LOCAL RETAIL DISTRICTS 
82 -1 RESTRECIQ] RETAIL DISTRICTS 
B 4 - 1 . 8 4 - 2 RESTRICTED SERVICE DISTRICTS 

CT-1. a - 2 RESTRICTED COMMERCIAL OISIRICTS 
a-t GENERAL COMMERCIAL OISTRICI^ 
C* MOTOR FHEICHI TERMINAL DISTRICT 

WiHH^JF*CM','NC DiSTHtcrs 

M l - 1 . M1-2 RESTRICTED MANUFACTURING DISTRICTS 
M 2 - Z M2-J C04ERAL MANUFACTURING OlSTRICIS 
Ui-i. UI-* HEAVY HANUFAC1URINC DlSTRICrS 

•SMmJ-

DRAFT 
THE PEOPLES GAS LIGHT 

AND COKE COMPANY 
CHICAGO, I L L I N O I S 

CRAWFORD STATION 
PROPERTY 0 

PEOPLES GAS 
4161 W 36TH STREET 

SURROUNOING AREA MAP 



-MJ 

1 10 

PM««I 

I 

owjMvro 

6u.«ip 

-S31*3d 
)M(OJd 

<jvn SONIONL) JO Auvmins 

"II 'OOVDIHD 

i33a iS H I K M I 9 l t 

(SVD S31d03d) 

0 Al!J3dOdd 

Nouvis caojMvao 

SlONini 'OOVDIHD 
ANVdWOD 3>ioo am 

IHOn SVO S31d03d 3Hi 

idvua 

( m j M) lOVdM W i tvnSlA dO SS3N)IOMi 

N0LLV001 OHIUOa TIOS 

NOUVSOn T IM DNlWUlNOn 

S3afuv3j Tvaiaoisw 

iS3UHlNl JD AitOdOUd 

QNSDJT 

•NOUVTVHW OW «)US33NI UOJ STi\Tl 9NIN338DS 
1 aau ODVl M0T3B ao loaL30-HOH s i 3N3Z IGB ' 

GIOMH IV 
OVJl W i I a3U OOVl S033QX3 ATNO aaiV*0NnOK)' 

'NDIiS33Nl m i I iOU 03Vi 
0333X3 »HV<I -31 IS ONflOBV SV3HV ia j l3S M3J 

3ilS JO SV3OT 9NIN1VK3B 



APPENDIX A 





.-I'jSMiS 

^ J l l . . . . 0 4 t 5 ^ f ^ 

1 - ^ ^ ^ T T 

o' i ,^..»^ f.. T W E N T r - 1 W OA 

(35 VOLli) 

S^ALEIOOnWANIHCll 

1 I 'f/mrffoiio Hr. Sm OF 
j , ^ r « e P f i , i e i e . s LiGHr » Cone Co 

/r<CC^^ The Sanborn Library, LLC 
/ v ^ s K ^ ^ l V ^^"^ SaiiUxn Map'" is a certified topy pto<liK;ed Dy 

^ L ^ J J ^ M I ^ Envifonmenlat D»la Re«QL»ces. Ific undor ana rig^rwnl with 
' The Sanbom Libcaiy. LLC inlorm^on on this Sanbom** hbp 

a <lef»ved from Sanbom fek l surveys conducted in "ti 
I 

1 9 S 1 

m 
- p i * 

O 



The Sanborn Library, LLC 
This Santawn Map™ is a certiT-ed copy pfoducad by 
Enviromnental Data Resources. Inc. uidet srrangementwith 
The Sanbom Libraiy. LLC Infofmalwi on this Sa ibo fn " Map 
isdenvedfrom Sanbcm Teld siweys condiicled in 



The Sanborn Library, LLC 
This Sanborn Map"' s a cprtilmd t̂ opy prodijr.ed by 

' Environmental [3ala ResoKfces. Inf. urider arrangemonl with 
The Sanbom bbrary, LLC Infonnation on this Sanbom™ Map 

V Is derived from 5anlx}m field sun/eys condiKted in 



The Sanborn Library, LLC 
{\\ This Sanbom Mpp"* >s a ceriitied copy producod by 

~ Environmental Data Resources. Inc under atmngcment vMlh 
The Sartbom Library. LLC mtormalian on thts Sar^wm"' Map 
• danvad from Sanbom f «id sirueyt conducted in 

f^meuaumnntBlaarinpwiatawinvtfnwaMMmLimiLLLC MylMp«anMMMta«|Mar 




